Detection of unusual RNA folding regions in HIV and SIV sequences.
We have developed a method for detecting more stable and significant folding regions relative to others in the sequence. The algorithm is based on the calculation of the lowest free energy of RNA secondary structures and Monte Carlo simulation. For any given RNA segment, the stability and statistical significance of RNA folding are assessed by two measures: the stability score and the significance score. The stability score measures the degree of thermodynamic stability of the segment between all possible biological segments in the RNA sequence. The significance score characterizes the specific arrangement of the nucleotides in the segment that could imply a structural role for the sequence information. Using these two measures, we are able to detect a series of distinct folding regions where highly stable and statistically significant secondary structures occur in human immunodeficiency virus (HIV) and simian immunodeficiency virus (SIV) sequences.